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(54) THERMAL RECORDING MATERIAL 

(57)Abstract: 

PURPOSE: To provide thermal recording material in which sensitivity is high and meservability is good and suitability for offset 
printing having picking resistance is excellent. 

CONSTITUTION: Thermal recording paper is constituted by providing an undercoating layer containing organic and/or inorganic 
pigment and adhesive resin on a sheetJike supporting body and providing a thermal coloring layer which contains colorless or light- 
colored electron suppliable coloring dye. an electron acceptable color developing compound for coloring dye by heating and 
adhesive resin as a main component and a protective layer on the undercoating layer. In the thermal recording paper, the 
protectively layer contains polyvinyl alcohol having >1000 degree of polymerization and >98% degree of saponification, so that the 
weight ratio after drying is 20-50wt.% of the whole protective layer. Furthermore the undercoating layer contains a starch- 
polvyvinyl acetate graft copolymer and/or its partially saponified substance, so that the weight ratio after drying is 10~30wt.% of 
the whole undercoating layer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a sheet-like base material top — organic — and — or the under coat containing an inorganic pigment and adhesives resin 
— preparing — a it top — the electron-donative color-enhancing color of colorlessness thru/or light color — In the thermographic 
recording paper which prepared the sensible-heat coloring layer and protective layer which contain the electronic receptiveness 
development nature compound made to color this color-enhancing color with heating, and adhesives resin as a principal component 
In the whole protective layer, the weight ratio after drying 98% or more of polyvinyl alcohol contains [ said protective layer ] 20 to 
50% of the weight 1000 or more degrees of polymerization and whenever [ saponification ]. and said under coat — as adhesives 
resin — a starch -polyvinyl acetate graft copolymer — and — or the thermal recording ingredient with which the weight ratio after 
drying the partial saponification object is characterized by the whole under coat containing ten to 30% of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thermal recording ingredient. Furthermore, shelf life is good in detail at high 
sensitivity, and it is related with the thermal recording ingredient which has offset-printing fitness with picking-proof nature. 
[0002] 

[Description of the Prior Art] A thermal recording ingredient can prepare the sensible-heat coloring layer which contains a color- 
enhancing color like an electron-donative leuco color, development nature compounds, such as a phenol nature compound of 
electronic receptiveness, and adhesives resin as a principal component on the sheet-like base material which generally consists of 
paper, a synthetic paper, or plastic film, can make these color-enhancing color and a developer able to react with heat energy, and 
can obtain a coloring record image. On the other hand, a coloring image is obtained only by heating, and the advantage of being able 
to make this recording device compact comparatively easily is esteemed, and thermal recording is broadly used as various 
information recording methods, such as facsimile, an automatic ticket vending machine, a science instrumentation, CD/ATM, and a 
printer for POS labels. 

[0003] In addition to high shelf life, printing nature has been required with the breadth of such an application. In order to acquire 
high shelf life, generally preparing a protective layer on a sensible-heat layer is performed (a Japanese Patent Publication No. 44 
No. -27880 official report, Provisional-Publication-No. 48 No. -51644 official report). However, if such a protective layer is prepared 
on a sensible-heat layer, since conduction of the heat to the sensible-heat layer from a thermal head will pass a protective layer 
and will reach, a sensibility fall is unavoidable. Then, since this sensibility fall is prevented, it is possible to make it a base material 
with low thermal conductivity (Provisional-Publication-No. 55 No. -164192 official report). That is, an under coat is prepared and 
this under coat is used as the layer with many openings. When it prints to the thermographic recording paper of the lamination 
which has such a porous under coat, it will become weak to a picking. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention relates to a thermal recording ingredient. Furthermore, shelf life is good in 
detail at high sensitivity, and it is in offering the thermal recording ingredient which has offset-printing fitness with picking-proof 
nature. 
[0005] 

[Means for Solving the Problem] the purpose of this invention — a sheet-like base material top — organic — and — or the under 
coat containing an inorganic pigment and adhesives resin — preparing — a it top — the electron-donative color-enhancing color of 
colorlessness thru/or light color — In the thermographic recording paper which prepared the sensible-heat coloring layer and 
protective layer which contain the electronic receptiveness development nature compound made to color this color-enhancing 
color with heating, and adhesives resin as a principal component In the whole protective layer, the weight ratio after drying 98% or 
more of polyvinyl alcohol contains [ said protective layer ] 20 to 50% of the weight 1000 or more degrees of polymerization and 
whenever [ saponification ]. and said under coat — as adhesives resin — a starch-polyvinyl acetate graft copolymer — and — or 
the weight ratio after drying the partial saponification object was attained by the thermal recording ingredient characterized by the 
whole under coat containing ten to 30% of the weight. 

[0006] In the protective layer, 1500 or more degrees of polymerization and whenever [ saponification ], although the weight ratio of 
shelf life after drying 98% or more of polyvinyl alcohol improved by leaps and bounds by [ of the whole protective layer ] containing 
20% of the weight or more, the picking at the time of printing got worse as a result of the improvement of film forming ability of a 
protective layer. In order to work on a cure about this, the adhesives resin which the porous stratification is made, and comes as 
adhesives resin of an under coat at the time of paint film formation, and can aim at improvement in bond strength was chosen, 
consequently, a starch-polyvinyl acetate graft copolymer — and — or it found out that the picking at the time of printing could be 
solved without causing the fall of sensibility by containing in the range whose weight ratio after drying the partial saponification 
object is 10 - 30% of the weight of the whole under coat, however, a starch-polyvinyl acetate graft copolymer — and — or less 
than 10% of the weight of the whole under coat of the paint film reinforcement of an under coat was [ the weight ratio after the 
partial saponification object drying ] insufficient, and the picking occurred at the time of printing, however, a starch-polyvinyl 
acetate graft copolymer — and — or when there are more whole under coats than 30 % of the weight and the weight ratio after 
drying the partial saponification object blended, sensibility fell. The thermographic recording paper obtained by this invention was 
able to be used as the record ingredient which is excellent in the shelf life and sensibility which were not conventionally, and has 
the good quality of the picking at the time of printing again. 

[0007] the thing which made the modified starch which received one or more sorts of denaturation chosen from natural starch, a 
natural starch inclusion, the amylose by which fractionation was carried out. amylopectins and those etherification starch, 
esterifi cation starch, bridge formation starch, graft conversion starch, oxidization starch, dextrin starch, acid-treatment starch, and 
enzyme conversion starch consider vinyl acetate or other vinyl ester as the starch-polyvinyl acetate graft copolymer in this 
invention, and/or its saponification object — and — or that to which the vinyl acetate part which carried out the graft saponified is 
included. 

[0008] moreover — as the adhesives of an under coat — a starch-polyvinyl acetate graft copolymer — and — or in order to raise 
the water resisting property of an under coat in addition to the partial saponification object, an aquosity emulsion is used and a 
thing as specifically shown below is mentioned. An SBR latex, a polystyrene acrylic ester emulsion, a polyvinyl acetate emulsion. 



Mi 

etc. are mentioned. When it combined with an SBR latex with many gel contents especially, the result good to the improvement in 
sensibility was shown in the waterproof improvement in a paint film, and coincidence. The under coat in this invention consists of a 
bulking agent and adhesives resin as a principal component, inorganic and the organic pigment which are used for the object for 
general paper manufacture and coating as a bulking agent are used for arbitration, and the following is specifically mentioned. For 
example, organic system resin impalpable powder, such as urea-formalin resin, styrene / meth acrylic-acid copolymer, and 
polystyrene resin, etc. is in inorganic system impalpable powder, such as clay, a calcium carbonate, a magnesium carbonate, talc, a 
silica, the diatom earth, synthetic aluminum silicate, a zinc oxide, titanium oxide, an aluminum hydroxide, a barium sulfate, a calcium 
carbonate by which surface treatment was carried out, and a silica, and a list. 

[0009] The rate of a compounding ratio of the bulking agent and binder of this undercoat is decided to be arbitration by the 
selected component, and, generally is between 20:1-1:1. Into an under coat, a thickener, fluorescent dye, a coloring color, a color 
pigment, a surfactant, an ultraviolet-rays inhibitor, a dispersant, a wax, an antioxidant, metallic soap, etc. can be blended in the 
range which does not spoil the effectiveness of this invention other than an above-mentioned bulking agent and a binder. In forming 
this undercoat, 1-15 g/m2 (dry weight) of coverage is common, and although that coating is easily performed by applying to a 
paper base material using the usual coater, it is desirable to carry out coating by the coating method which can form a blade and 
the good coating layer of front-face nature called a slit die preferably. 

[0010] Therefore, the sensible-heat coloring layer formed on an under coat is formed in a conventional method. If used for the 
electron -donative color-enhancing color and the common pressure sensitive paper which are used for this invention, a 
thermographic recording paper, etc., there will be especially no limit. The electron-donative color-enhancing color of white and light 
color can be used. Specifically for example, for example A 2 and 2 screw (4-[phthalide -3 and 6'-(N-cyclohexyl-N-methylamino)-3'- 
methyl SUPIRO [9'-xanthene]-2'-IRUAMIDO] phenyl} propane, 3-diethylamino-6-methyl-7-anilinofluoran, 3-piperidino-6-methyl-7- 
anilinofluoran, 3-(N-methyl-N-cyclohexylamino)-6-methyl-7-anilinofluoran, 3-diethylamino-7-chloroanilinofluorane, 3-[N-ethyl-N- 
(p-methylphenyl) amino]-6-methyl-7-anilinofluoran, 3-diethylamino-7-(meta-trifluoromethyl) anilinofluoran, 3-(N-ethyl-N- 
tetrahydrofurfuryl) amino-6-methyl-7-anilinofluoran, It is the thing of fluoran system colors, such as 3-(N-ethyl-N-isopentyl) 
amino-6-methyl-7-anilinofluoran and 3-dibutylamino-6-methyl-7-anilinofluoran, which consists of 1 member at least. 
[0011] The electronic receptiveness acid used for this invention is liquefied or evaporated above 70 degrees C, reacts with said 
color-enhancing color, and makes this color preferably beyond ordinary temperature. As electronic receptiveness acid, for example 
4 and 4'-screw (p-toluenesulfonyl amino carbonyiamino) diphenylmethane, A - isopropylidene diphenol, and 4 and 4 '4, 4'- 
isopropylidene screw (2-chlorophenol), A - isopropylidene screw (2-methyl phenol), and 4 and 4 '4, 4'-isopropylidene screw (2, 6- 
tert-butylphenol), -sec-butylidene diphenol, and 4 and 4 '4, 4'-cyclohexylidene diphenol, 4-tert-butylphenol, 4-phenylphenol. 4- 
hydroxy diphenoxide, A naphthol, the beta-naphthol, methyl-4-hydroxy benzoate, A 4-hydroxy-acetophenone, a salicyiic-acid 
anilide, a novolak mold phenol, A halogenation novolak mold phenol resin, 4,. and 4'-thio screw (3-methyl-6-tert-butylphenol), P- 
hydroxybenzoic-acid propyl, P-hydroxybenzoic-acid isopropyl, P-hydroxybenzoic-acid butyl, P-hydroxybenzoic-acid benzyl, P- 
hydroxybenzoic-acid methylbenzyl, oxalic acid, a maleic acid, a tartaric acid, Aliphatic carboxylic acid, such as a citric acid, a 
succinic acid, and stearin acid, a benzoic acid, A p-tert-butyl benzoic acid, a phthalic acid, a gallic acid, a salicylic acid, 3-isopropyl 
salicylic acid, 3, a 5-G alpha-methylbenzyl salicylic acid, A screw (4-hydroxyphenyl) sulfide, 1, 7-JI (4-hydroxy phenylthio) -3, 5- 
dioxa heptane, With p-nitrobenzoic acid and these organic developer, for example, zinc, magnesium, A salt with polyvalent metal, 
such as aluminum, calcium, titanium, manganese, tin, and nickel, 4 and 4'-dihydroxy diphenylsulfone, 2, 4-dihydroxy diphenylsulfone, 
3, 3'-dihydroxy diphenylsulfone, 3, the 3'-diamino -4, 4'-dihydroxy diphenylsulfone, 3, 3'-diaryl -4, 4'-dihydroxy-diphenylsulfone, 3, 
3'-dichloro -4, 4'-dihydroxy diphenylsulfone, 4-hydroxy-diphenylsulfone, 4-hydroxy-4'-isopropyl diphenylsulfone, 4-hydroxy- 
4'isopropyloxy diphenylsulfone and 4-hydroxy-4'-benzyloxy diphenylsulfone, 2, 4-dihydroxy diphenylsulfone, 2, 4 '- dihydroxy -4'- 
methyl diphenylsulfone, It is the thing which was chosen from 3, 4-dihydroxy phenyl-p-tris RUHON, the N-(o-toluoyl)-p-toluene 
sulfo amide, the N-(p-tosyl)-N '-phenyl urea, etc. and which consists of 1 member at least. 

[0012] the electronic receptiveness acid — usually — the color-enhancing color 1 weight section — receiving — 1-5 weight 
section — it is used, 1.5-3 weight section's coming out comparatively preferably, and mixing, moreover — this invention — the 
need — responding — the aromatic series ether and ester — and — or sensitizers, such as an aliphatic series amide or ureido. — 
For example, oxalic acid G p-methylbenzyl ester, oxalic acid G p-chloro benzyl ester, Dimethyl terephthalate ester, terephthalic- 
acid dibutyl ester, 4-ethoxy phenyl 4'-chloro benzyl ether, Terephthalic-acid dibenzyl ester, isophthalic acid dibutyl ester, 1- 
hydroxy naphthoic-acid phenyl ester, 1, 2-JI (3-methylphenoxy) ethane, 1, 2-JIFENOKISHI ethane, 1-phenoxy-2-(4- 
m ethyl ph en oxy) ethane, Diphenyl carbonate, diphenylsulfone, p-benzyl biphenyl, 2, and 2'-methylenebis (4-methyl-6-t-butylphenol), 
4 and 4'-butylidenebis (6-t-butyl-3-methyl phenol), 1,1, 3-tris (2-methyl-4-hydroxy-5-t-buthylphenyl) butane, 2 and 2'- 
methylenebis (4-ethyl-6-t-butylphenol). Hindered phenols, such as a 2, 4-G t-butyl-3-methyl phenol, 4, and 4'-thio screw (3- 
methyl-6-t-butylphenol), 2 -(2'- hydroxy-5' -methyl phenyl)- Benzotriazol, a 2-hydroxy-4~benzyloxy benzophenone, etc. are 
mentioned. 

[0013] it is mixed and used, and independence or in order to acquire sufficient heat responsibility, it is desirable still more desirable 
to carry out 3 weight sections use from 0.2 to the electron-donative color-enhancing color 1 weight section, and it boils, these 
heat fusibility matter, i.e.. sensitizer, it receives, and is the 0.5 to 2.0 weight section. Distribution of these materials, an electron- 
donative color-enhancing color, the electronic receptiveness acid, and a sensitizer is performed with water soluble resin. Various 
wet grinding mills, such as a Sand grinder, attritor, a ball mill, and a Cobot mill, distribute each material as a dispersion-medium 
object using water with a surfactant besides water-soluble synthetic high polymers, such as polyacrylamide, a polyvinyl pyrrolidone, 
polyvinyl alcohol, a carboxymethyl cellulose, styrene maleic anhydride copolymer salts, and those derivatives, etc. In addition to 
both an electron -donative color-enhancing color, and electronic receptiveness both [ either or ], it distributes to coincidence, or 
depending on the case, an eutectic object may be created beforehand and a sensitizer may distribute. 

[0014] In this invention, waxes, metallic soap, an ultraviolet ray absorbent, a shelf-life improver, fluorescent dye, etc. can be 
mentioned adhesives resin, inorganic or an organic pigment, and also if needed as an ingredient which otherwise constitutes a 
sensible-heat coloring layer. 

[0015] The thing with the adhesives resin generally known as adhesives resin to combine is possible. As the example, polyvinyl 
alcohol, carboxy group denaturation polyvinyl alcohol, Aceto acetyl group denaturation polyvinyl alcohol, cation radical denaturation 
polyvinyl alcohol, Sulfone radical denaturation polyvinyl alcohol, silica denaturation polyvinyl alcohol, Starch and its derivative, gum 
arabic, gelatin, casein, methyl cellulose. Hydroxyethyl cellulose, a hydroxymethyl cellulose, a polyvinyl pyrrolidone, Polyacrylate, poly 
acrylamide, a styrene maleic anhydride copolymer, Water soluble resin, such as a methyl-vinyl-ether-maleic-anhydride copolymer 
and an isopropanal pyrene-maleic-anhydride copolymer, A styrene-butadiene latex, a vinyl acetate-acrylic ester copolymerization 




emulsion. Water-dispersion resin, such as a polyurethane emulsion, a polyvinyl chloride emulsion, a polyvinylidene chloride emulsion, 
a methacrylic ester copolymerization emulsion, and an emulsion of an acrylic ester copolymer, can be used. Moreover, in order to 
make the water resisting property of a paint film firm, it can use combining a cross linking agent. 

[0016] As a cross linking agent, inorganic compounds, such as ammonium persulfate, and a ferric chloride, a magnesium chloride, or 
a boric acid, and a borax can be used for diglycidyl system compounds, such as polyamine system compounds, such as multiple- 
valued aldehyde system compounds, such as glyoxal, a gtutaraldehyde. and dialdehyde starch, and polyethyleneimine, an epoxy 
system compound, poiyamide resin, and glycerol diglycidyl ether, a dimethylol urea compound, and a list. 

[0017] As a pigment, organic system resin impalpable powder, such as urea-formalin resin, styrene / methacrylic-acid copolymer, 
and polystyrene resin, can be raised to inorganic system impalpable powder, such as clay, a calcium carbonate, a magnesium 
carbonate, talc, a silica, the diatom earth, synthetic aluminum silicate, a zinc oxide, titanium oxide, an aluminum hydroxide, a barium 
sulfate, a calcium carbonate by which surface treatment was carried out, and a silica, and a list, for example. 
[0018] As metallic soap, a higher-fatty-acid metal salt is used and zinc stearate, calcium stearate, aluminum stearate, etc. are 
mentioned. As a wax, paraffin wax, polyethylene wax, carnauba wax, a micro crystallin wax, Kandy Lynn Wacks, a montan wax, a 
fatty-acid amide system wax, etc. are mentioned. 

[0019] A sensible-heat coloring layer coating is applied so that it may become 3-8 g/m2 (desiccation) on one front face of a 
sheet-like base material, and a heat-sensitive recording layer is formed of it. In the protective layer prepared on a sensible-heat 
coloring layer, a dry pick can be pressed down without the weight ratio after drying 98% or more of polyvinyl alcohol affecting 
impression of shelf life and printing ink 1500 or more degrees of polymerization and whenever [ saponification ], by [ of the whole 
protective layer ] containing 20 to 50% of the weight. The combination fewer than 20 % of the weight of coat formation of a 
protective layer is inadequate, and shelf life falls by it. Moreover, when blended more mostly than 50 % of the weight, the width of 
face of the printing conditions at the time of offset printing became narrow, printed, and became that of ** potatoes. It will be in 
the condition that this has the narrow water width as used in the field of the printing industry, and if the dampening water amount 
of supply is made [ many ] in order to suppress the printing greasing of the non-streak section at the time of printing, the poor 
repeatability of the concentration nonuniformity of the image section or a halftone dot configuration will become easy to generate 
easily, and the water defeat phenomenon in emulsification ink will happen, if the dampening water amount of supply must be 
lessened slightly for this reason, but lessening the dampening water amount of supply slightly, and operating the offset press 
requires skill and it lessens it too much — generating of a greasing — when many [ too ], there was generating of water defeat, and 
it printed very much and changed into the ****** condition. In the range which does not check the effectiveness of this invention 
1500 or more degrees of polymerization and whenever [ saponification ] as adhesives resin in a protective layer other than 98% or 
more of polyvinyl alcohol, aceto acetylation polyvinyl alcohol, Denaturation polyvinyl alcohol, such as carboxyl denaturation polyvinyl 
alcohol, Starch, casein, gelatin, glue, a poiyamide, polyacrylamide, It can blend combining hydroxyethyl cellulose, methyl cellulose, a 
cull BOKIME chill cellulose, a hydronalium KIPURO pill cellulose, a styrene maleic anhydride copolymer salt, a diisobutylene-maleic- 
anhydride copolymer salt, etc. 

[0020] Inorganic pigments, such as a calcium carbonate, clay, a baking kaolin, talc, titanium oxide, a magnesium carbonate, a zinc 
oxide, an aluminum silicate, a calcium silicate, a silica, and an aluminum hydroxide, a starch grain child, wheat flour, silicon resin, a 
urea and formalin resin, phenol resin, melamine formalin resin, an epoxy resin, guanamine formalin resin, polystyrene resin, etc. can 
be used together as a pigment. Moreover, according to the approach of this invention, a protective layer can improve a water 
resisting property further especially for the application of which an advanced water resisting property is required by using together 
cross linking agents, such as a melamine, epoxy, an aziridine, glyoxal, dimethylol urea, the poly aldehyde, a boric acid, a borax, and a 
zirconium salt, for example, although sufficient water resisting property can be given. 

[0021] Into a protective layer, the wax and metallic soap which were illustrated below if needed can be blended. A higher-fatty-acid 
amide, for example, octadecanamide, besides paraffin wax, a cull navarho wax, a micro crystallin wax, and polyethylene wax, 
ethylene bis-octadecanamide, higher-fatty-acid ester, higher-fatty-acid polyvalent metallic salt, i.e.. zinc stearate, aluminum 
stearate, calcium stearate, zinc oleate, etc. are mentioned. Putting in various additives, such as an oil repellent agent, a defoaming 
agent, a viscosity modifier, a surfactant, fluorescent dye, an ultraviolet ray absorbent, a coloring color, and a color pigment, in the 
range which otherwise does not spoil the effectiveness of this invention does not interfere. 

[0022] a protective layer — dry weight — it is — 0.1 - 6 g/m2 — 0.5-4 g/m2 coating is carried out more preferably. In less than 
two 0.1 g/m, if it is deficient in the effectiveness as a protective layer and 6 g/m2 is exceeded, it will become the cause that 
coloring sensibility falls. Moreover, a protective layer can also be made into the multilayer more than two-layer. 
[0023] There is no limitation according to rank in the base material ingredient used for this invention, for example, it can use 
suitably paper of fine quality, a report grade paper, coat paper, art paper, cast coated paper, a resin laminated paper, a polyolefine 
system synthetic paper, a synthetic fiber paper, a synthetic-resin film, etc. for it. As an approach of forming a sensible-heat 
coloring layer, any of the known methods of application, such as the Ayr knife method, the blade method, the gravure method, the 
roll coater method, a spray method, a dip method, the bar method, and the extrusion method, may be used. Moreover, although the 
same coating method as the approach of forming a sensible-heat coloring layer as an approach of forming a protective layer is held, 
they are the Ayr knife method, the gravure method, the roll coater method, and a spray method.. The approach of writing lightly the 
protective layer coating which carried on a sensible-heat coloring layer like a dip method and the extrusion method is desirable. 
Osmosis of the oil from a rear face or a plasticizer can be suppressed, or a back layer can also be prepared for curl control. 
[0024] 

[Example] An example explains this invention still more concretely below. 

Preparation of the formation (1) pigment dispersion liquid of example 1 under coat Amount (% of the weight) 
Baking clay 30 (en gel heart company make, trade name ANSI REXX 93) 

47 % of the weight liquid of polystyrene particles 25 (the Mitsui Toatsu Chemicals, Inc. make, trade name gross DERU104s) 

20 % of the weight liquid of starch-vinyl acetate graft copolymerization resin 38 (Japanese dregs chemistry company make, trade 

name PETOKOTO c8) 

Carboxymethyl cellulose 0.5 (the Dai-Ichi Kogyo Seiyaku Co., Ltd. make, trade name AG gum) 
40 % of the weight liquid of sodium polyacrylate 0.3 (the Kao Corp. make, trade name poise 520) 
Defoaming agent 0.02 (the Sannopuko make, a trade name DF 122) 

After the homogenizer distributed for 5 minutes, it blended 6 % of the weight (the Asahi Chemical Co., Ltd. make, trade name L1537) 
of 50 % of the weight liquid of SBR latexes, and considered as the coating for under coats. 8 g/m2 (desiccation) coating of this 
coating liquid was carried out in the high-quality paper of basis-weight 40 g/m2 by the chip blade method, and the under coat was 




formed. 
[0025] 

Formation of a sensible-heat layer (1) Preparation of color-enhancing color dispersion liquid A Component Amount (% of the weight) 

3- dibutylamino-6-methyl-7-ANIRINO 40 Fluoran Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever 
[ saponification ] 90%) 

Water 20 (2) Preparation of development nature compound dispersion liquid B Component Amount (% of the weight) 

4 and 4'-dihydroxy diphenylsulfone 40 Polyvinyl alcohol 10% liquid 40 (polymerization degree 500 r whenever [ saponification ] 90%) 

Water 20 [0026] 

(3) Preparation of sensitizer dispersion liquid C Component Amount (% of the weight) 

Oxalic acid G p-methylbenzyl ester 40 Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever [ saponification ] 90%) 
Water 20 (4) Preparation of shelf-life improver dispersion liquid D Component Amount (% of the weight) 

4- (2-methyl-glycidyloxy)-4'- 40 Benzyloxy diphenylsulfone Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever 
[ saponification ] 90%) 

water 20 — these constituents were separately distributed in the vertical mold sand mill (the product made from eye MEKKUSU. 
Sand grinder). 

(5) Preparation of pigment dispersion liquid E Component Amount (% of the weight) 

Precipitated calcium carbonate 40 (the product made from ** Qo. in Shiroishi, brilliant 15) 

0.7% solution of sodium hexametaphosphate 60 — this constituent was distributed by the cow loess disperser. 

[0027] Furthermore, it is 10% starch-vinyl acetate graft copolymerization resin as 20% octadecanamide distribution object and 

adhesives H as distributed object F liquid as 49% of styrene butadiene latex (the Sumitomo Dow-Jones company make, trade name 

P0Y72), and adhesives I as 20% zinc stearate distribution object and distributed object G liquid. (Japanese dregs chemistry company 

make, trade name PETOKOTO c8) It prepared. Using these distributed objects and adhesives, the weight ratio after desiccation 

blended so that it might be set to A:B:C:D:E:F:G:H:I=1 0:20:20:3:22:5:5:1 0:5, and it considered as coating liquid. 6 g/m2 (desiccation) 

coating of this coating liquid was carried out on the above-mentioned under coat by the rod blade method, and the sensible-heat 

coloring layer was formed. 

[0028] As the formation adhesives resin (A, B) of a protective layer whenever [ a degree of polymerization 1700 and / 
saponification ] — 99.5% polyvinyl alcohol (Kuraray Make — ) Trade name OTP4H, acrylic emulsion resin (the Mitsui Toatsu 
Chemicals make, trade name barrier star B1850), As a pigment (C), fines silicic acid (the product made from the Mizusawa 
chemistry, trade name Ms. KASHIRU P603), Protective layer coating liquid is prepared so that a dry weight ratio may be set to 
A:B:C:D=40:1 0:40:10 using zinc stearate (D) 20 more%. After 2 g/m2 (desiccation) spreading and desiccation, 5 - 8% of moisture, and 
linear pressure 80 kg/cm performed the calendering with the rod blade on the sensible-heat coloring layer of the sensible-heat 
coloring paper which formed this previously, and the thermal recording ingredient was created. 

[0029] Example of a comparison Except having made 38 % of the weight (Japanese dregs chemistry company make, trade name 
PETOKOTO c8) of 20 % of the weight solutions of starch-vinyl acetate graft copolymerization resin of the under coat in one 
example 1 into 18 % of the weight, and having made baking clay (en gel heart company make, trade name ANSI REXX 93) into 55 % 
of the weight, same processing was performed and the thermal recording ingredient was created. 

[0030] Example of a comparison The degree of polymerization 1700 of the protective layer in two examples 1, whenever 
[ saponification ] 99.5% Except having made 40 % of the weight (Kuraray Make, trade name OTP4H) of polyvinyl alcohol into 15 % of 
the weight, and having made fines silicic acid (the product made from the Mizusawa chemistry, trade name Ms. KASHIRU P603) into 
65 % of the weight from 40 % of the weight, same processing was performed and the thermal recording ingredient was created. 
[0031] Example of a comparison Except having combined the same protective layer as the same under coat as the example 1 of 3 
comparisons, and the example 2 of a comparison, the same processing as an example 1 was performed, and the thermal recording 
ingredient was created. 



[0032] 
[Table 1] 
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[0033] as the adhesives resin of a protective layer — whenever [ 1000 or more degrees of polymerization and / saponification ] — 
98% or more of polyvinyl alcohol — as 20 to 50 weight section implication, and the adhesives resin of an under coat — water 
soluble resin — a starch-polyvinyl acetate graft copolymer — and — or by carrying out 30 weight sections content of the partial 
saponification object from 10, shelf life was good at high sensitivity, and the good thing of offset-printing fitness with picking-proof 
nature was obtained. 

[0034] Sensitometry : system sensible-heat facsimile was measured using what was converted into the trial. Pulse width was 
modulated on 10ms/line of one-line chart lasting time, and the conditions of 8*8 dots/mm of scanning density, the impression 
energy per dot was adjusted to 0.5ms. and printing of 64 lines was performed. The coloring concentration in that case was 
measured by Macbeth concentration meter RD-514. and it considered as the value representing record sensibility. 
[0035] Polyvinyl chloride-proof lap nature : The printing object which evaluated record sensibility was stuck on the polyvinyl 
chloride wrap film, it covered with the polyvinyl chloride wrap film from on the further, and the printing concentration after one- 



week progress was measured at 40 degrees C Macbeth concentration meter RD-514. The rate of preservation was computed from 
change of printing concentration, and extent of polyvinyl chloride-proof lap nature was evaluated. 

[0036] Printing water defeat trial : After ink's having added 0.5 cc of water to ink 0.25g with **** coloring matter best KYUA RNC- 
red (tuck 6) using the ******** RI circuit tester, scouring ink and water for 1 minute with the ink kneading roller and making ink 
emulsify, it evaluated by performing a printing trial. 

O x which ink transferred to paper good Transition of ink was not appropriate. [0037] Dry pick trial : Using a ******** RI circuit 
tester, ink adds ink 0.25g with **** coloring matter best KYUA RNC-red (tuck 1 5), and scours ink and water for 1 minute with an 
ink kneading roller. The printing trial was performed after making ink emulsify. 

O x in which a paint film did not exfoliate at the time of printing A paint film did not exfoliate at the time of printing. [0038] 
[Effect of the Invention] Shelf life was good at high sensitivity, and this invention enabled it to manufacture the good thing of 
offset-printing fitness with picking-proof nature. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to a thermal recording ingredient. Furthermore, shelf life is good in detail at high 
sensitivity, and it is related with the thermal recording ingredient which has offset- printing fitness with picking-proof nature. 
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PRIOR ART 



[Description of the Prior Art] A thermal recording ingredient can prepare the sensible-heat coloring layer which contains a color- 
enhancing color like an electron-donative leuco color, development nature compounds, such as a phenol nature compound of 
electronic receptiveness, and adhesives resin as a principal component on the sheet-like base material which generally consists of 
paper, a synthetic paper, or plastic film, can make these color-enhancing color and a developer able to react with heat energy, and 
can obtain a coloring record image. On the other hand, a coloring image is obtained only by heating, and the advantage of being able 
to make this recording device compact comparatively easily is esteemed, and thermal recording is broadly used as various 
information recording methods, such as facsimile, an automatic ticket vending machine, a science instrumentation, CD/ATM, and a 
printer for POS labels. 

[0003] In addition to high shelf life, printing nature has been required with the breadth of such an application. In order to acquire 
high shelf life, generally preparing a protective layer on a sensible-heat layer is performed (a Japanese Patent Publication No. 44 
No. -27880 official report, Provisional-Publication-No. 48 No. -51644 official report). However, if such a protective layer is prepared 
on a sensible-heat layer, since conduction of the heat to the sensible-heat layer from a thermal head will pass a protective layer 
and will reach, a sensibility fall is unavoidable. Then, since this sensibility fall is prevented, it is possible to make it a base material 
with low thermal conductivity (Provisional-Publication-No. 55 No. -164192 official report). That is, an under coat is prepared and 
this under coat is used as the layer with many openings. When it prints to the thermographic recording paper of the lamination 
which has such a porous under coat, it will become weak to a picking. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Shelf life was good at high sensitivity, and this invention enabled it to manufacture the good thing of 
offset-printing fitness with picking-proof nature. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention relates to a thermal recording ingredient. Furthermore, shelf life is good in 
detail at high sensitivity, and it is in offering the thermal recording ingredient which has offset-printing fitness with picking-proof 
nature. 



[Translation done.] 



v 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] the purpose of this invention — a sheet-like base material top — organic — and — or the under 
coat containing an inorganic pigment and adhesives resin — preparing — a it top — the electron-donative color-enhancing color of 
colorlessness thru/or light color — In the thermographic recording paper which prepared the sensible-heat coloring layer and 
protective layer which contain the electronic receptiveness development nature compound made to color this color-enhancing 
color with heating, and adhesives resin as a principal component In the whole protective layer, the weight ratio after drying 98% or 
more of polyvinyl alcohol contains [ said protective layer ] 20 to 50% of the weight 1000 or more degrees of polymerization and 
whenever [ saponification ]. and said under coat — as adhesives resin — a starch-polyvinyl acetate graft copolymer — and — or 
the weight ratio after drying the partial saponification object was attained by the thermal recording ingredient characterized by the 
whole under coat containing ten to 30% of the weight. 

[0006] In the protective layer, 1500 or more degrees of polymerization and whenever [ saponification ], although the weight ratio of 
shelf life after drying 98% or more of polyvinyl alcohol improved by leaps and bounds by [ of the whole protective layer ] containing 
20% of the weight or more, the picking at the time of printing got worse as a result of the improvement of film forming ability of a 
protective layer. In order to work on a cure about this, the adhesives resin which the porous stratification is made, and comes as 
adhesives resin of an under coat at the time of paint film formation, and can aim at improvement in bond strength was chosen, 
consequently, a starch-polyvinyl acetate graft copolymer — and — or it found out that the picking at the time of printing could be 
solved without causing the fall of sensibility by containing in the range whose weight ratio after drying the partial saponification 
object is 10 - 30% of the weight of the whole under coat, however, a starch-polyvinyl acetate graft copolymer — and — or less 
than 10% of the weight of the whole under coat of the paint film reinforcement of an under coat was [ the weight ratio after the 
partial saponification object drying ] insufficient, and the picking occurred at the time of printing, however, a starch-polyvinyl 
acetate graft copolymer — and — or when there are more whole under coats than 30 % of the weight and the weight ratio after 
drying the partial saponification object blended, sensibility fell. The thermographic recording paper obtained by this invention was 
able to be used as the record ingredient which is excellent in the shelf life and sensibility which were not conventionally, and has 
the good quality of the picking at the time of printing again. 

[0007] the thing which made the modified starch which received one or more sorts of denaturation chosen from natural starch, a 
natural starch inclusion, the amylose by which fractionation was carried out, amylopectins and those etherification starch, 
esterifi cation starch, bridge formation starch, graft conversion starch, oxidization starch, dextrin starch, acid-treatment starch, and 
enzyme conversion starch consider vinyl acetate or other vinyl ester as the starch-polyvinyl acetate graft copolymer in this 
invention, and/or its saponification object — and — or that to which the vinyl acetate part which carried out the graft saponified is 
included. 

[0008] moreover — as the adhesives of an under coat — a starch-polyvinyl acetate graft copolymer — and — or in order to raise 
the water resisting property of an under coat in addition to the partial saponification object, an aquosity emulsion is used and a 
thing as specifically shown below is mentioned. An SBR latex, a polystyrene acrylic ester emulsion, a polyvinyl acetate emulsion, 
etc. are mentioned. When it combined with an SBR latex with many gel contents especially, the result good to the improvement in 
sensibility was shown in the waterproof improvement in a paint film, and coincidence. The under coat in this invention consists of a 
bulking agent and adhesives resin as a principal component, inorganic and the organic pigment which are used for the object for 
general paper manufacture and coating as a bulking agent are used for arbitration, and the following is specifically mentioned. For 
example, organic system resin impalpable powder, such as urea-formalin resin, styrene / methacrylic-acid copolymer, and 
polystyrene resin, etc. is in inorganic system impalpable powder, such as clay, a calcium carbonate, a magnesium carbonate, talc, a 
silica, the diatom earth, synthetic aluminum silicate, a zinc oxide, titanium oxide, an aluminum hydroxide, a barium sulfate, a calcium 
carbonate by which surface treatment was carried out, and a silica, and a list. 

[0009] The rate of a compounding ratio of the bulking agent and binder of this undercoat is decided to be arbitration by the 
selected component, and, generally is between 20:1-1:1. Into an under coat, a thickener, fluorescent dye, a coloring color, a color 
pigment, a surfactant, an ultraviolet-rays inhibitor, a dispersant, a wax, an antioxidant, metallic soap, etc. can be blended in the 
range which does not spoil the effectiveness of this invention other than an above-mentioned bulking agent and a binder. In forming 
this undercoat, 1-15 g/m2 (dry weight) of coverage is common, and although that coating is easily performed by applying to a 
paper base material using the usual coater. it is desirable to carry out coating by the coating method which can form a blade and 
the good coating layer of front-face nature called a slit die preferably. 

[0010] Therefore, the sensible-heat coloring layer formed on an under coat is formed in a conventional method. If used for the 
electron-donative color— enhancing color and the common pressure sensitive paper which are used for this invention, a 
thermographic recording paper, etc., there will be especially no limit. The electron-donative color-enhancing color of white and light 
color can be used. Specifically for example, for example A 2 and 2 screw {4-[phthalide -3 and 6'-(N-cyclohexyi-N-methylamino)-3'- 
methyl SUPIRO [9'-xanthene]-2'-IRUAMIDO] phenyl) propane, 3-diethylamino-6-methyl-7-anilinofluoran, 3-piperidino-6-methyl-7- 
anilinofluoran, 3-(N-methyl-N-cyclohexylamino)-6-methyl-7-anilinofluoran, 3-diethylamino-7-chloroanilinofIuorane, 3-[N~ethy|-N- 
(p-methylphenyl) amino]-6-methyl-7-anilinofluoran, 3-diethylamino-7-(meta-trifluoromethyl) anilinofluoran, 3-(N-ethyl-N- 
tetrahydrofurfuryl) amino-6-methyl-7-anilinofluoran. It is the thing of fluoran system colors, such as 3-(N-ethyl-N-isopentyl) 
amino-6-methyl-7-anilinofluoran and 3-dibutylamino-6-methyl-7-anilinofluoran, which consists of 1 member at least. 
[0011] The electronic receptiveness acid used for this invention is liquefied or evaporated above 70 degrees C, reacts with said 
color-enhancing color, and makes this color preferably beyond ordinary temperature. As electronic receptiveness acid, for example 



4 and 4'-screw (p-toluenesulfonyl amino carbonylamino) diphenylmethane, A - isopropylidene diphenol. and 4 and 4 '4, 4 - 
isopropylidene screw (2-chlorophenol), A - isopropylidene screw (2-methyl phenol), and 4 and 4 '4. 4'-isopropylidene screw (2. 6- 
tert-buty I phenol), -sec-butylidene diphenol. and 4 and 4 '4. 4'-cyclohexylidene diphenol. 4-tert-butylphenol, 4-phenylphenol. 4- 
hydroxy diphenoxide. A naphthol, the beta-naphthol, methyl-4-hydroxy benzoate, A 4-hydroxy-acetophenone, a salicylic-acid 
anilide, a novolak mold phenol. A halogenation novolak mold phenol resin. 4. and 4'-thio screw (3-methyl-6-tert-butylphenol), P- 
hydroxybenzoic-acid propyl, P-hydroxybenzoic-acid isopropyl, P-hydroxybenzoic-acid butyl. P-hydroxybenzoic-acid benzyl, P- 
hydroxybenzoic-acid methylbenzyl, oxalic acid, a maleic acid, a tartaric acid. Aliphatic carboxylic acid, such as a citric acid, a 
succinic acid, and stearin acid, a benzoic acid, A p-tert-butyl benzoic acid, a phthalic acid, a gallic acid, a salicylic acid, 3-isopropyl 
salicylic acid. 3. a 5-G alpha-methylbenzyl salicylic acid, A screw (4-hydroxyphenyl) sulfide, 1, 7-JI (4-hydroxy phenylthio) -3. 5- 
dioxa heptane, With p-nitrobenzoic acid and these organic developer, for example, zinc, magnesium, A salt with polyvalent metal, 
such as aluminum, calcium, titanium, manganese, tin, and nickel, 4 and 4'-dihydroxy diphenylsulfone, 2, 4-dihydroxy diphenylsulfone, 
3, 3'-dihydroxy diphenylsulfone, 3, the 3'-diamino -4. 4'-dihydroxy diphenylsulfone, 3, 3'-diaryl -4, 4'-dihydroxy-diphenylsulfone, 3, 
3'-dichloro -4. 4'-dihydroxy diphenylsulfone, 4-hydroxy-diphenylsulfone. 4-hydroxy-4'-isopropyl diphenylsulfone, 4-hydroxy- 
4'isopropyloxy diphenylsulfone and 4-hydroxy-4'-benzyloxy diphenylsulfone, 2, 4-dihydroxy diphenylsulfone, 2, 4 dihydroxy -4'- 
methyl diphenylsulfone, It is the thing which was chosen from 3, 4-dihydroxy phenyl-p-tris RUHON. the N-(o-toluoyl)-p-toluene 
sulfo amide, the N-(p-tosyl)-N'-phenyl urea, etc. and which consists of 1 member at least. 

[0012] the electronic receptiveness acid — usually — the color-enhancing color 1 weight section — receiving — 1-5 weight 
section — it is used, 1 .5 - 3 weight section's coming out comparatively preferably, and mixing, moreover — this invention — the 
need — responding — the aromatic series ether and ester — and — or sensitizers, such as an aliphatic series amide or ureido, — 
For example, oxalic acid G p-methylbenzyl ester, oxalic acid G p-chloro benzyl ester, Dimethyl terephthalate ester, terephthalic- 
acid dibutyl ester, 4-ethoxy phenyl 4'-chloro benzyl ether, Terephthalic-acid dibenzyl ester, isophthalic acid dibutyl ester, 1- 
hydroxy naphthoic-acid phenyl ester, 1, 2-JI (3-methylphenoxy) ethane, 1, 2-JIFENOKISHI ethane, 1 -phenoxy~2-(4- 
methylphenoxy) ethane, Diphenyl carbonate, diphenylsulfone, p-benzyl biphenyl, 2. and 2'-methylenebis (4-methyl-6-t-butylphenol), 
4 and 4'-butylidenebis (6-t-butyl-3-methyl phenol), 1,1, 3-tris (2-methyl-4-hydroxy-5-t-buthylphenyl) butane, 2 and 2'- 
methylenebis (4-ethyl-6-t-butylphenol), Hindered phenols, such as a 2, 4-G t-butyl-3-methyl phenol, 4, and 4'-thio screw (3- 
methyl-6-t-butylphenol), 2 -(2'- hydroxy-5'-m ethyl phenyl)- Benzotriazol, a 2-hydroxy-4-benzyloxy benzophenone, etc. are 
mentioned. 

[0013] it is mixed and used, and independence or in order to acquire sufficient heat responsibility, it is desirable still more desirable 
to carry out 3 weight sections use from 0.2 to the electron-donative color-enhancing color 1 weight section, and it boils, these 
heat fusibility matter, i.e., sensitizer, it receives, and is the 0.5 to 2.0 weight section. Distribution of these materials, an electron- 
donative color-enhancing color, the electronic receptiveness acid, and a sensitizer is performed with water soluble resin. Various 
wet grinding mills, such as a Sand grinder, attritor, a ball mill, and a Cobot mill, distribute each material as a dispersion-medium 
object using water with a surfactant besides water-soluble synthetic high polymers, such as polyacrylamide, a polyvinyl pyrrolidone, 
polyvinyl alcohol, a carboxymethyl cellulose, styrene maleic anhydride copolymer salts, and those derivatives, etc. In addition to 
both an electron-donative color-enhancing color, and electronic receptiveness both [ either or ], it distributes to coincidence, or 
depending on the case, an eutectic object may be created beforehand and a sensitizer may distribute. 

[0014] In this invention, waxes, metallic soap, an ultraviolet ray absorbent, a shelf-life improver, fluorescent dye, etc. can be 
mentioned adhesives resin, inorganic or an organic pigment, and also if needed as an ingredient which otherwise constitutes a 
sensible-heat coloring layer. 

[0015] The thing with the adhesives resin generally known as adhesives resin to combine is possible. As the example, polyvinyl 
alcohol, carboxy group denaturation polyvinyl alcohol, Aceto acetyl group denaturation polyvinyl alcohol, cation radical denaturation 
polyvinyl alcohol, Sulfone radical denaturation polyvinyl alcohol, silica denaturation polyvinyl alcohol. Starch and its derivative, gum 
arabic, gelatin, casein, methyl cellulose, Hydroxyethyl cellulose, a hydroxymethyl cellulose, a polyvinyl pyrrolidone, Polyacrylate, poly 
acrylamide, a styrene maleic anhydride copolymer. Water soluble resin, such as a methyl -vinyl -ether-maleic-an hydride copolymer 
and an isopropanal pyrene-maleic-anhydride copolymer, A styrene-butadiene latex, a vinyl acetate-acrylic ester copolymerization 
emulsion, Water-dispersion resin, such as a polyurethane emulsion, a polyvinyl chloride emulsion, a polyvinylidene chloride emulsion, 
a methacrylic ester copolymerization emulsion, and an emulsion of an acrylic ester copolymer, can be used. Moreover, in order to 
make the water resisting property of a paint film firm, it can use combining a cross linking agent. 

[0016] As a cross linking agent, inorganic compounds, such as ammonium persulfate, and a ferric chloride, a magnesium chloride, or 
a boric acid, and a borax can be used for diglycidyl system compounds, such as polyamine system compounds, such as multiple- 
valued aldehyde system compounds, such as glyoxal, a glutaraldehyde, and dialdehyde starch, and poly ethyl eneimine, an epoxy 
system compound, polyamide resin, and glycerol diglycidyl ether, a dimethylol urea compound, and a list. 

[0017] As a pigment, organic system resin impalpable powder, such as urea-formalin resin, styrene / methacrylic -acid copolymer, 
and polystyrene resin, can be raised to inorganic system impalpable powder, such as clay, a calcium carbonate, a magnesium 
carbonate, talc, a silica, the diatom earth, synthetic aluminum silicate, a zinc oxide, titanium oxide, an aluminum hydroxide, a barium 
sulfate, a calcium carbonate by which surface treatment was carried out, and a silica, and a list, for example. 
[0018] As metallic soap, a higher-fatty-acid metal salt is used and zinc stearate, calcium stearate, aluminum stearate, etc. are 
mentioned. As a wax, paraffin wax, polyethylene wax, carnauba wax, a micro crystallin wax, Kandy Lynn Wacks, a montan wax, a 
fatty-acid amide system wax, etc. are mentioned. 

[0019] A sensible-heat coloring layer coating is applied so that it may become 3-8 g/m2 (desiccation) on one front face of a 
sheet-like base material, and a heat-sensitive recording layer is formed of it. In the protective layer prepared on a sensible-heat 
coloring layer, a dry pick can be pressed down without the weight ratio after drying 98% or more of polyvinyl alcohol affecting 
impression of shelf life and printing ink 1500 or more degrees of polymerization and whenever [ saponification ], by [ of the whole 
protective layer ] containing 20 to 50% of the weight. The combination fewer than 20 % of the weight of coat formation of a 
protective layer is inadequate, and shelf life falls by it. Moreover, when blended more mostly than 50 % of the weight, the width of 
face of the printing conditions at the time of offset printing became narrow, printed, and became that of ** potatoes. It will be in 
the condition that this has the narrow water width as used in the field of the printing industry, and if the dampening water amount 
of supply is made [ many ] in order to suppress the printing greasing of the non-streak section at the time of printing, the poor 
repeatability of the concentration nonuniformity of the image section or a halftone dot configuration will become easy to generate 
easily, and the water defeat phenomenon in emulsification ink will happen, if the dampening water amount of supply must be 
lessened slightly for this reason, but lessening the dampening water amount of supply slightly, and operating the offset press 




requires skill and it lessens it too much — generating of a greasing — when many [ too ], there was generating of water defeat, and 
it printed very much and changed into the ****** condition. In the range which does not check the effectiveness of this invention 
1500 or more degrees of polymerization and whenever [ saponification ] as adhesives resin in a protective layer other than 98% or 
more of polyvinyl alcohol, aceto acetylation polyvinyl alcohol, Denaturation polyvinyl alcohol, such as carboxyl denaturation polyvinyl 
alcohol, Starch, casein, gelatin, glue, a polyamide, polyacrylamide, It can blend combining hydroxyethyl cellulose, methyl cellulose, a 
cull BOKIME chill cellulose, a hydronalium KIPURO pill cellulose, a styrene maleic anhydride copolymer salt, a diisobutylene-maleic- 
anhydride copolymer salt, etc. 

[0020] Inorganic pigments, such as a calcium carbonate, clay, a baking kaolin, talc, titanium oxide, a magnesium carbonate, a zinc 
oxide, an aluminum silicate, a calcium silicate, a silica, and an aluminum hydroxide, a starch grain child, wheat flour, silicon resin, a 
urea and formalin resin, phenol resin, melamine formalin resin, an epoxy resin, guanamine formalin resin, polystyrene resin, etc. can 
be used together as a pigment. Moreover, according to the approach of this invention, a protective layer can improve a water 
resisting property further especially for the application of which an advanced water resisting property is required by using together 
cross linking agents, such as a melamine, epoxy, an aziridine, glyoxal, dimethylol urea, the poly aldehyde, a boric acid, a borax, and a 
zirconium salt, for example, although sufficient water resisting property can be given. 

[0021] Into a protective layer, the wax and metallic soap which were illustrated below if needed can be blended. A higher-fatty-acid 
amide, for example, octadecanamide, besides paraffin wax, a cull navarho wax, a micro crystallin wax, and polyethylene wax, 
ethylene bis-octadecanamide, higher-fatty-acid ester, higher-fatty-acid polyvalent metallic salt, i.e., zinc stearate, aluminum 
stearate. calcium stearate, zinc oleate, etc. are mentioned. Putting in various additives, such as an oil repellent agent, a defoaming 
agent, a viscosity modifier, a surfactant, fluorescent dye, an ultraviolet ray absorbent, a coloring color, and a color pigment, in the 
range which otherwise does not spoil the effectiveness of this invention does not interfere. 

[0022] a protective layer — dry weight — it is — 0.1 - 6 g/m2 — 0.5-4 g/m2 coating is carried out more preferably. In less than 
two 0.1 g/m, if it is deficient in the effectiveness as a protective layer and 6 g/m2 is exceeded, it will become the cause that 
coloring sensibility falls. Moreover, a protective layer can also be made into the multilayer more than two-layer. 
[0023] There is no limitation according to rank in the base material ingredient used for this invention, for example, it can use 
suitably paper of fine quality, a report grade paper, coat paper, art paper, cast coated paper, a resin laminated paper, a polyolefine 
system synthetic paper, a synthetic fiber paper, a synthetic-resin film, etc. for it. As an approach of forming a sensible-heat 
coloring layer, any of the known methods of application, such as the Ayr knife method, the blade method, the gravure method, the 
roll coater method, a spray method, a dip method, the bar method, and the extrusion method, may be used. Moreover, although the 
same coating method as the approach of forming a sensible-heat coloring layer as an approach of forming a protective layer is held, 
they are the Ayr knife method, the gravure method, the roll coater method, and a spray method.. The approach of writing lightly the 
protective layer coating which carried on a sensible-heat coloring layer like a dip method and the extrusion method is desirable. 
Osmosis of the oil from a rear face or a plasticizer can be suppressed, or a back layer can also be prepared for curl control. 
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EXAMPLE 



[Example] An example explains this invention still more concretely below. 

Preparation of the formation (1) pigment dispersion liquid of example 1 under coat Amount (% of the weight) 
Baking clay 30 (en gel heart company make, trade name ANSI REXX 93) 

47 % of the weight liquid of polystyrene particles 25 (the Mitsui Toatsu Chemicals, Inc. make, trade name gross DERU104s) 

20 % of the weight liquid of starch-vinyl acetate graft copolymerization resin 38 (Japanese dregs chemistry company make, trade 

name PETOKOTO c8) 

Carboxymethyl cellulose 0.5 (the Dai-Ichi Kogyo Seiyaku Co., Ltd. make, trade name AG gum) 
40 % of the weight liquid of sodium polyacrylate 0.3 (the Kao Corp. make, trade name poise 520) 
Defoaming agent 0.02 (the Sannopuko make, a trade name DF 122) 

After the homogenizer distributed for 5 minutes, it blended 6 % of the weight (the Asahi Chemical Co., Ltd. make, trade name L1537) 
of 50 % of the weight liquid of SBR latexes, and considered as the coating for under coats. 8 g/m2 (desiccation) coating of this 
coating liquid was carried out in the high-quality paper of basis-weight 40 g/m2 by the chip blade method, and the under coat was 
formed. 
[0025] 

Formation of a sensible-heat layer (1) Preparation of color-enhancing color dispersion liquid A Component Amount (% of the weight) 

3- dibutyiamino-6-methyl-7-ANIRINO 40 Fluoran Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever 
[ saponification ] 90%) 

Water 20 (2) Preparation of development nature compound dispersion liquid B Component Amount (% of the weight) 

4 and 4'-dihydroxy diphenylsulfone 40 Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever [ saponification ] 90%) 

Water 20 [0026] 

(3) Preparation of sensitizer dispersion liquid C Component Amount (% of the weight) 

Oxalic acid G p-methylbenzyl ester 40 Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever [ saponification ] 90%) 
Water 20 (4) Preparation of shelf-life improver dispersion liquid D Component Amount (% of the weight) 

4- (2-methyl-glycidyloxy)-4'- 40 Benzyloxy diphenylsulfone Polyvinyl alcohol 10% liquid 40 (polymerization degree 500, whenever 
[ saponification ] 90%) 

water 20 — these constituents were separately distributed in the vertical mold sand mill (the product made from eye MEKKUSU, 
Sand grinder). 

(5) Preparation of pigment dispersion liquid E Component Amount (% of the weight) 
Precipitated calcium carbonate 40 (the product made from ** Co. in Shiroishi, brilliant 15) 

0.7% solution of sodium hexametaphosphate 60 — this constituent was distributed by the cow loess disperser. 
[0027] Furthermore, it is 10% starch-vinyl acetate graft copolymerization resin as 20% octadecanamide distribution object and 
adhesives H as distributed object F liquid as 49% of styrene butadiene latex (the Sumitomo Dow-Jones company make, trade name 
P0Y72), and adhesives I as 20% zinc stearate distribution object and distributed object G liquid. (Japanese dregs chemistry company 
make, trade name PETOKOTO c8) It prepared. Using these distributed objects and adhesives, the weight ratio after desiccation 
blended so that it might be set to A:B:C:D:E:F:G:H:I=10:20:20:3:22:5:5:1 0:5, and it considered as coating liquid. 6 g/m2 (desiccation) 
coating of this coating liquid was carried out on the above-mentioned under coat by the rod blade method, and the sensible-heat 
coloring layer was formed. 

[0028] As the formation adhesives resin (A, B) of a protective layer whenever [ a degree of polymerization 1700 and / 
saponification ] — 99.5% polyvinyl alcohol (Kuraray Make — ) Trade name OTP4H, acrylic emulsion resin (the Mitsui Toatsu 
Chemicals make, trade name barrier star B1850), As a pigment (C), fines silicic acid (the product made from the Mizusawa 
chemistry, trade name Ms. KASHIRU P603), Protective layer coating liquid is prepared so that a dry weight ratio may be set to 
A:B:C:D=40: 10:40:10 using zinc stearate (D) 20 more%. After 2 g/m2 (desiccation) spreading and desiccation, 5 - 8% of moisture, and 
linear pressure 80 kg/cm performed the calendering with the rod blade on the sensible-heat coloring layer of the sensible-heat 
coloring paper which formed this previously, and the thermal recording ingredient was created. 

[0029] Example of a comparison Except having made 38 % of the weight (Japanese dregs chemistry company make, trade name 
PETOKOTO c8) of 20 % of the weight solutions of starch-vinyl acetate graft copolymerization resin of the under coat in one 
example 1 into 18 % of the weight, and having made baking clay (en gel heart company make, trade name ANSI REXX 93) into 55 % 
of the weight, same processing was performed and the thermal recording ingredient was created. 

[0030] Example of a comparison The degree of polymerization 1700 of the protective layer in two examples 1, whenever 

[ saponification ] 99.5% Except having made 40 % of the weight (Kuraray Make, trade name OTP4H) of polyvinyl alcohol into 15 % of 

the weight, and having made fines silicic acid (the product made from the Mizusawa chemistry, trade name Ms. KASHIRU P603) into 

65 % of the weight from 40 % of the weight, same processing was performed and the thermal recording ingredient was created. 

[0031] Example of a comparison Except having combined the same protective layer as the same under coat as the example 1 of 3 

comparisons, and the example 2 of a comparison, the same processing as an example 1 was performed, and the thermal recording 

ingredient was created. 

[0032] 
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[0033] as the adhesives resin of a protective layer — whenever [ 1000 or more degrees of polymerization and / saponification ] — 
98% or more of polyvinyl alcohol — as 20 to 50 weight section implication, and the adhesives resin of an under coat — water 
soluble resin — a starch-polyvinyl acetate graft copolymer — and — or by carrying out 30 weight sections content of the partial 
saponification object from 10, shelf life was good at high sensitivity, and the good thing of offset- printing fitness with picking-proof 
nature was obtained. 

[0034] Sensitometry : system sensible-heat facsimile was measured using what was converted into the trial. Pulse width was 
modulated on 10ms/line of one-line chart lasting time, and the conditions of 8*8 dots/mm of scanning density, the impression 
energy per dot was adjusted to 0.5ms, and printing of 64 lines was performed. The coloring concentration in that case was 
measured by Macbeth concentration meter RD-514, and it considered as the value representing record sensibility. 
[0035] Polyvinyl chloride-proof lap nature : The printing object which evaluated record sensibility was stuck on the polyvinyl 
chloride wrap film, it covered with the polyvinyl chloride wrap film from on the further, and the printing concentration after one- 
week progress was measured at 40 degrees C Macbeth concentration meter RD-514. The rate of preservation was computed from 
change of printing concentration, and extent of polyvinyl chloride-proof lap nature was evaluated. 

[0036] Printing water defeat trial : After ink's having added 0.5 cc of water to ink 0.25g with **** coloring matter best KYUA RNC- 
red (tuck 6) using the ******** RI circuit tester, scouring ink and water for 1 minute with the ink kneading roller and making ink 
emulsify, it evaluated by performing a printing trial. 

O x which ink transferred to paper good Transition of ink was not appropriate. [0037] Dry pick trial : Using a ******** RI circuit 
tester, ink adds ink 0.25g with **** coloring matter best KYUA RNC-red (tuck 15), and scours ink and water for 1 minute with an 
ink kneading roller. The printing trial was performed after making ink emulsify. 

O x in which a paint film did not exfoliate at the time of printing A paint film did not exfoliate at the time of printing. 



[Translation done.] 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



Ifl FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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